problems arise. The receiver can never be sure when a particular signal arrives. This is because the total length of the signals up to that point is a quantum mechanical variable (i.e., it is in a superposition of many possible values). In addition, the head location of the encoder is entangled with the total length of the signals. If the decoder consumes the quantum signal (i.e., performs measurements on the signals) before the encoding is completed, the record of the total length of the signals in the encoder head will destroy quantum coherence.
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STORAGE AND TRANSMISSION OF QUANTUM
Notice that the essence of the problem is the requirement of instantaneousness. Therefore, we simply drop the requirement of instantaneousness and temporarily consider a simpler problem-the storage of quantum signals using a quantum analog of the Huffman coding algorithm. In this case, the decoding does not start until the whole encoding process is done and the code is not instantaneous in any sense. This immediately gets rid of the second and third problems in the last section. However, the first problem reappears in a new incarnation: The total length of say N signals is unknown and the encoder is not sure about the number of qubits that he should use.
A solution to this problem is to use essentially the law of large numbers. If N is large, then asymptotically the length variable of the N signals has a probability amplitude concentrated in the subspace of values between N(E-6) and N(L+6)
for any 6 > 0 [2] . One can, therefore, truncate the signal tape into one with a j z e d length say N ( z + 6 ) . Of course, the whole tape is not of variable length anymore. Nonetheless, we can show that this tape can be a useful component of a new coding scheme-which we call quantum Huffman coding-that shares some of the advantages of Huffman coding over block coding. In particular, assuming that quantum gates can be applied in parallel, the encoding and decoding of quantum Huffman coding can be done efficiently. 
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